ABSTRACT Previous studies have shown that Hispanics know less about acquired immunodeficiency syndrome (AIDS) than non-Hispanics, but few studies have examined the role of language or socioeconomic status. We used data from a 1998 population-based sample survey of New Jersey adults to compare levels of AIDS knowledge among English and Spanish speakers, taking into account educational attainment and ability to speak English. Spanish speakers, especially those who filled out the questionnaire in Spanish, knew less about AIDS transmission, although their general AIDS knowledge was comparable to English speakers with similar educational attainment. Differences between Hispanics who speak primarily English and those who speak primarily Spanish underscore the idea that linguistic and cultural barriers vary within a cultural group and should be taken into account in the design of AIDS education programs.
INTRODUCTION
In 1997, the incidence of acquired immunodeficiency syndrome (AIDS) among Hispanics was nearly four times that of whites, and the gap continues to widen. 1
As Hispanics are projected to comprise one-quarter of the US population by the year 2050, 2 understanding the factors that affect AIDS knowledge and risk behaviors in these groups is critical. Previous studies have shown that AIDS Dr. Miller Data from a 1998 population-based sample survey of New Jersey adults were used to compare levels of AIDS knowledge among English and Spanish speakers, taking into account differences in educational attainment and ability to speak
English. In 1998, New Jersey had the fifth highest AIDS prevalence rate in the country. 9 Because New Jersey is more diverse ethnically and has a higher share of immigrants than many states, its substantial Spanish-speaking population provides a useful setting for the study of language differences in AIDS knowledge.
Our analysis also lays the groundwork for studies of cultural and linguistic barriers that hinder learning about AIDS and other health conditions.
OA'rA Co-L~c'r~o.
Data were collected from New Jersey adults in the fall of 1998 using a questionnaire adapted from the 1992 National Health Interview Survey, Supplement on AIDS Knowledge and Attitudes, 1~ Respondents were selected using quota
sampling to obtain a sample that was representative of the state as a whole in terms of age, gender, and race. The study protocol was approved by the Committee on Human Subjects at Rutgers University, New Brunswick, New Jersey.
Data were collected by Rutgers University public health students, who distributed a consent letter and questionnaire to prospective subjects in public locations This analysis included information from the 460 adults who reported that they spoke either English or Spanish at home.* We compared three groups: (1) 408 respondents who spoke English at home (of whom 23 were of Hispanic origin), (2) (Table I) . AIDS transmission knowledge was measured by 10 questions (Table II) --4 that concerned true transmission routes and 6 that concerned ways the disease is unlikely to be transmitted (casual contact). Educational attainment was classified as less than high school (low SES), exact high school and more than high school (high SES).
*Of the overall sample of 566, 65 persons (11.5%) did not answer the question about language spoken at home, and these people were omitted from the analysis. An additional 41 persons spoke a language other than English or Spanish. Because the questionnaire was not translated into any of those languages, speakers of other languages were not included in this analysis. Differences across groups on each of the AIDS knowledge questions were compared using the chi-square statistic. Differences in mean knowledge scores were assessed using the t test for difference in means.
RESULTS
In our sample, 38% of Spanish speakers chose the Spanish questionnaire. Consistent with national figures, 12 we found substantial socioeconomic disadvantage among both Spanish-speaking groups, particularly the Spanish (S) respondents.
Fewer than 7% of English speakers in our sample had not completed high school, compared to nearly 20% of Spanish (E) and 42% of Spanish (S) speakers.
Conversely, more than two-thirds of English speakers had at least some college, versus about half of Spanish (E) and one-tenth of Spanish (S) speakers. There were no statistically significant differences in the gender distribution or mean age for the three language groups (not shown).
With the exception of the question about whether "someone can have the AIDS virus but not the disease AIDS," most respondents answered each of the general AIDS knowledge questions correctly (Table I) . For example, more than 90% of respondents in each of the three language groups had heard AIDS called HIV (human immunodeficiency virus). However, only 65% of the Spanish (S) group knew that AIDS reduces the body's natural protection against disease, compared to more than 90% of English speakers and nearly as many Spanish (E) respondents (P < .01). Other topics that showed large and statistically significant knowledge deficits among Spanish (S) respondents included that "someone with the AIDS virus can look and feel OK," that "there is no cure for AIDS at the present," and that "someone can have the AIDS virus and not have the disease AIDS" (all P < .01).
Overall and within each educational attainment group, English speakers had the highest general AIDS knowledge scores (Fig. 1) . Spanish (E) respondents scored higher than Spanish (S) respondents. English speakers answered an average of 88% of the general AIDS knowledge questions correctly, compared to 79% and 64% among Spanish (E) and Spanish (S) respondents, respectively. The difference between English speakers and each of the Spanish-speaking groups was significant at P < .05, while the difference between the two Spanish-speaking groups was significant at P < .10.
Within each language group, general AIDS knowledge increased with education. Among Spanish (E) respondents, for example, mean scores increased from 67% among persons who had not completed high school, to 71% among high FIQU RI~ I Mean percentage of general AIDS questions correct, by educational attainment and language, New Jersey adults, 1998. school graduates, to 87% among those with at least some college. When all language groups are considered together, differences in general AIDS knowledge across levels of education are highly significant statistically (P < .01). Due to the small sample size within many of the language/educational attainment groups, differences are not significant statistically; however, they are consistent with the overall patterns by language and educational attainment.
Generally, respondents were more likely to understand the ways AIDS can be transmitted than ways AIDS cannot be transmitted (Table II) . More than 85% of all respondents indicated that sexual intercourse, intravenous needles, blood transfusions, and materno-fetal transmission were high risk (top of Table H) .
Although all language groups scored high on the question about transmission via sexual intercourse, for the other three likely transmission modes, incorrect answers were more common among Spanish speakers, especially for Spanish (S) respondents (P < .05). For example, only two-thirds of the Spanish (E) group knew that the AIDS virus is very likely to be spread via shared intravenous drug needles, compared to more than 90% of Spanish (E) respondents.
Responses to questions about transmission via casual contact were more troubling (bottom of Table II), with fewer than two-thirds of respondents answering most questions correctly. Most striking was the widespread misconception about
transmission from a medical provider: Only one-third knew that such spread is unlikely. Differences across language groups were sizable and statistically significant for all but the medical provider question. For many questions, Spanish (S) respondents were only half as likely to answer correctly as their Englishspeaking counterparts. Deficits among Spanish speakers who completed the questionnaire in English were smaller and often not statistically significant.
Knowledge of likely modes of transmission differed very little across language groups within each education attainment level except for "exact high school" (Fig. 2a) . For the casual contact questions (Fig. 2b) , in contrast, differences across language groups persisted even within educational attainment groups. Among those with only a high school diploma, English speakers scored 49% of questions correct on average, compared to 38% and 26% among Spanish (E) and Spanish (S) respondents, respectively. Although their data included Spanish speakers and the interview was offered in Spanish, they did not examine the role of language in AIDS knowledge.
Given the strong association between educational attainment and AIDS knowledge scores, it is likely that illiterate adults have even poorer AIDS knowledge than the respondents in our sample, for which the data were collected with a written questionnaire. We currently are conducting a telephone survey of Hispanic adults to gain a better understanding of AIDS knowledge among persons with varying levels of literacy.
Distinguishing among language subgroups of Hispanics reveals important differences in knowledge of facts related to the availability of a vaccine or cure for AIDS, as well as in recognition of likely modes of HIV transmission. 6 It is also important to note that many persons who classify themselves as Hispanic do not report speaking Spanish at home. Hence, members of the Latino cultural group are found in all three of the language groups compared in our study. To define the groups at greatest risk from this disease more clearly, future data collection efforts should include questions on language preference and utilization in the surveillance of AIDS/HIV morbidity and mortality.
We found substantial differences in levels of AIDS knowledge not only be- 
